Tissue-specific expression of tryptophan hydroxylase mRNAs in the rat midbrain: anatomical evidence and daily profiles.
Serotonin (5-HT) is involved in both photic and non-photic synchronization of the mammalian biological clock located in the suprachiasmatic nuclei (SCN). We have previously demonstrated that tryptophan hydroxylase protein (TPH), the rate-limiting enzyme of 5-HT synthesis, shows circadian rhythmicity in the pathways projecting from the raphe nuclei to the intergeniculate leaflets of the thalamus on one hand, and to the SCN on the other hand. In this study, we investigate whether the circadian rhythmicity in TPH protein could result from the rhythmic expression of tph gene in the raphe nuclei. We thus cloned specific tph1 and tph2 partial cDNAs and assessed the daily profiles of TPH mRNA levels by in situ hybridization in the rat raphe nuclei. Our results demonstrate that: (i) tph2 gene is exclusively expressed in the raphe nuclei, whereas tph1 gene is expressed in the pineal gland; (ii) under light-dark cycle (LD), TPH2 mRNA levels present daily variation within both median and dorsal raphe nuclei; (iii) under constant darkness TPH2 mRNA levels in both nuclei exhibit the same variation reported under LD cycle. These data show that the circadian 5-HT synthesis within the serotonergic neurons projecting to the circadian system might be explained by the rhythmic transcription of the tph2 gene in raphe nuclei. Taking our result with previous data into consideration, we further suggest that 5-HT synthesis and release within the circadian system could be directly or indirectly under the control of the SCN.